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CAT CANYON AQUIFER 
EXEMPTION EXPANSION
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CROSS SECTION A-A’
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WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

5.1-4

FIGURE:

CROSS SECTION A-A’

1PLATE:

3.2-2b

CROSS SECTION A-A’
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WITH CURRENT
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Tinaquaic 1
API: 08304249
KB: 925’

Section 36
T9N R32W

Northeast
A’

510’

1948
ERG Operating Co. LLC
Tognazzini 2
API: 08301161
KB: 1312’

Section 9
T8N R32W

431’

TD 4714’

Slots: 2794’-2914’
          3027’-3146’
          3262’-3428’
          3680’-3807’
          4094’-4712’

TD 3680’
Never Produced

TD 4958’
Never Produced

Slots: 4040’-4861’

TD 5541’

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer 

Monterey

Careaga

Monterey

Careaga

Upper Sisquoc

Lower Sisquoc
Confining Layer

Monterey

Foxen

Paso Robles

Tie w/ D-D’

TD 11309’
Never Produced

spots of 
tarry oil

fractured w/
tarry oil

Serpentine

bl.gy silt st.

Upper Sisquoc
Confining Layer

Lower Sisquoc 
Confining Layer

Upper Sisquoc
Confining Layer

Upper Sisquoc

Point Sal

Knoxville

Point Sal

Sepentinite

TD: 5963’

Perfs: 4200’-4496’
          4760’-4872’

Never Produced

          

TD 3570’

Shoe @ 2276’
Slots: 2261-3556’

TD 3500’

Shoe @ 2114’
Slots: 2098’-2590’
          2793’-3486’

Sisquoc

Sisquoc

Point Sal

Monterey

Point Sal

Upper Sisquoc 

Basal Sisquoc Sands
“Santa Margarita”

“Santa Margarita”

A   T

Bradley
Canyon

Fault

G
a
re

y
 F

a
u

lt

A   T

A    T

Ground Surface Profile Ground Surface Profile

LEGEND

Unconformity Line

10995’
Pt. Sal-
Sand

T. Mont 1704’

T. Monterey 3562’

T. Chert 4420’

T. Knoxville 5778’

Projected
8N/32W-17G

DWR# 763331

TD: 440’
380’

130’

Projected
8N/32W-17N

DWR# 352761

TD: 320’

Projected
8N/33W-13R

DWR# 478206

TD: 1200’

Projected
9N/32W-19A

DWR# 080509

TD: 500’

250’
Water @ 180’

140’

260’
Water @ 200’

Projected
8N/32W-17H

DWR# 374707

TD: 240’

60’ Water @ 100’

Proposed Exemption 
Area

Proposed (45)

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

Index Map

A

A’

Legend



Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

Sea Level

-1200

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

Sea Level Sea Level

CAT CANYON AQUIFER 
EXEMPTION EXPANSION 

DATE:

PLATE:

CROSS SECTION B-B’ 
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

11/17

4.1-4

UPDATED

CROSS SECTION B-B’

2

FIGURE:

CROSS SECTION B-B’

5.1-5

CROSS SECTION B-B’ 
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA
3.2-3b

CROSS SECTION B-B’ 
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-3a
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Southwest
B

1957
Terry Drilling Co.
Price Ranch 8-39
API: 08301457

KB: 1183’

Section 8
T8N R32W

2119’

1947
Oryx Energy Co.
Magenheimer 4
API: 08301435

KB: 1150’

Section 8
T8N R32W

1965
B.E. Conway Energy Inc.

Magenheimer A9
API: 08300603

KB: 1200’

Section 8
T8N R32W

1712’

1964
B.E. Conway Energy Inc.

Magenheimer 7
API: 08300626

KB: 1185’

Section 9
T8N R32W

1237’

1965
B.E. Conway Energy Inc.

Magenheimer 25
API: 08321724

KB: 1281’

Section 9
T8N R32W

1307’

1942
ERG Operating Co., LLC

Tognazzini 4
API: 08300344

KB: 1375’

Section 4
T8N R32W

1393’

1967
ERG Operating Co., LLC

Tognazzini 20
API: 08320008

KB: 1221’

Section 4
T8N R32W

918’

1974
ERG Operating Co., LLC

Wickenden 6
API: 08320628

KB: 964’

Section 34
T9N R32W

6714’

1910
Pinal Dome Corp.

Tognazzini 1
API: 08304398

KB: 660’

Section 35
T9N R32W

4640’

Gate Ridge
Anticline

Northeast
B’

Upper Sisquoc
Confining Layer

Upper Sisquoc Confining Layer
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TD 4307’
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1983: Water Disposal Well

TD: 4175’
Shoe 2650’

Perfs:  Basal Sisquoc 1964: 2619’-2827’
Monterey 1977: 3468’-4175’

TD 1800’
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Abd 1971

TD 3507’
Slots: 2206’-3421’
IP 12 BOPD 6°

TD 4200’ 
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Sisquoc

“Santa Margarita”
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CAT CANYON AQUIFER 
EXEMPTION EXTENSION 
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PLATE:

CROSS SECTION C-C’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

11/17 5.1-6UPDATED

CROSS SECTION C-C’
WITH CURRENT

AQUIFER EXEMPTION AREA

3

FIGURE:

CROSS SECTION C-C’

3.2-4a

CROSS SECTION C-C’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

3.2-4b

CROSS SECTION C-C’

4.1-5
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Southwest
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1971
ERG Operating Co., LLC

Los Alamos 200
API: 08320412

KB: 742’

Section 18
T8N R32W

4116’

1977
ERG Operating Co., LLC

Los Alamos 1-7
API: 08321129

KB: 865’

Section 7
T8N R32W

1949
B.E. Conway Energy Inc.

Magenheimer A2-1
API: 08301153

KB: 1058’

Section 5
T8N R32W

5392’

Monterey

1959
B.E. Conway Energy Inc.

Magenheimer A3
API: 08301222

KB: ’1210

Section 5
T8N R32W

1600’

1943
ERG Operating Co., LLC

Texas 2
API: 08301217

KB: 1424’

Section 4
T8N R32W
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Greka Oil & Gas Inc.
Union-Continental 2

API: 08301202
KB: 1464’

Section 4
T8N R32W
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1937
Stewart-Carter Oil Co.

Burton 1
API: 08301003

KB: 1120’

Section 4
T8N R32W
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1967
Kenneth H. Hunter
Wickenden 85X-33

API: 08321464
KB: 956’

Section 33
T9N R32W

4578’
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CAT CANYON AQUIFER
EXEMPTION EXPANSION

DATE:
PLATE:

CROSS SECTION D-D’

5/18
4

CROSS SECTION D-D’

5.1-7a

CROSS SECTION D-D’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

4.1-6a

FIGURE:

CROSS SECTION D-D’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

3.2-5ab

CROSS SECTION D-D’
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-5aa
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Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen
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Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Claystone

Northwest
D

Southeast
D’

1965
Aera Energy, LLC.

R&G 0-45
API: 08300270

KB: 710’

Section 30
T9N R32W

TD: 3845’
Slots: 2945’-3845’
24 BO/D 84% Cut

Ground Surface Profile

1945
Union Oil Co. of California

Fugler 1
API: 08301612

KB: 505’

Section 3
T9N R33W

2242’

1971
Greka Oil & Gas Inc.

Goodwin 9
API: 08320353

KB: 586’

Section 10
T9N R33W

1971
California Resources Production Corporation

United California 53
API: 08320426

KB: 563’

Section 14
T9N R33W

2865’

1963
California Resources Production Corporation

California 9
API: 08301726

KB: 750’

Section 14
T9N R33W

4185’

1963
ERG Operating Co., LLC

G.W.P. 837A-24
API: 08321740

KB: 554’

Section 24
T9N R33W

4010’ 2242’

Tie w/ D’-D’’Tie w/ F-F’Tie w/ H-H’  

Ground Surface Profile

1984
Greka Oil & Gas Inc.

Goodwin A 46
API: 08321771

KB: 533’

Section 10
T9N R33W

1096’ 

1958
Conoco Inc.
Porter 82-23

API: 08300371
KB: 749’

Section 23
T9N R33W

2955’

1965
Aera Energy LLC

Fleisher 6
API: 08301127

KB: 869’

Section 30
T9N R33W

1338’ 1137’1145’ 1526’

1975
Greka Oil & Gas Inc.

Harbordt 1-14
API: 08320759

KB: 545’

Section 11
T9N R33W

1981
Chevron USA Inc.

Fugler 4-3
API: 08321622

KB: 457’

Section 3
T9N R33W

1943
Continental Oil Company

Davis 1
API: 08302430

KB: 349’

Section 28
T10N R33W

9025’

Ground Surface Profile

TD: 3690’
Slots: 2913’-3690’

TD: 3724’
Shoe: 3003’

Slots: 2995’-3724’

TD: 2650’
PB: 2230’

Shoe: 2103’
Slots: 2107’-2227’

TD: 2451’ MD
       2437’ TVD
21’ N, 184’ W
Shoe: 2318’

Slots: 2329’-2446’

TD: 5703’
PB: 2278’

5410’ clay siltstone

Never Produced

TD: 5157’
PBD: 4718’

Slots: 3801’-3914’
          3998’-4032’
          4199’-4287’
          4418’-4506’
         4551-4684’

4.3°

TD: 3772’
Shoe: 3179’

Slots: 3105’-3779’

R/D TD: 3350’
Slotted Liner:
3047’-3349’

Paso Robles

Careaga

Foxen

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer

Sisquoc

Monterey

Point Sal

Basal Sisquoc Sand

TD: 3517’
Shoe: 3390’

Slots: 3355’-3517’
9°

TD: 5700’
Shoe: 5066’

Slots: 5036’-5700’

Never Produced

TD: 6480’

Never Produced

Productive Zone 
in Fugler 2-3 

08321045

Upper Sisquoc

1971
Greka Oil & Gas Inc.

Goodwin A 6
API: 08320334

KB: 548’

Section 10
T9N R33W

435’

1977
Greka Oil & Gas Inc.
Goodwin A 35
API: 08321120
KB: 604’

Section 10
T9N R33W

607’

1976
Vintage Production Cali. LLC

California 93
API: 08320933

KB: 635’

Section 14
T9N R33W

1139’

TD: 4020’
Shoe: 3415’

Slots: 3315’-3580’
          3620’-3770’
          3810’-4020’

No Samples

Tie w/ G-G’  

3974’

TD: 2779’
Shoe: 1650’

Slots: 1660’-2414’

TD: 3188’
Shoe: 2584’

Slots: 2481’-2570’
          2570’-2609’

TD: 3781’
Shoe: 3410’
Slots: 3311’-3777’

TD: 3664’
Shoe: 3402’
Perfs: 2857’-3047’

TD: 3662’
Shoe: 3100’

Slots: 3095’-3660’

Paso Robles

Careaga

Foxen

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer

Monterey

Point Sal
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Sisquoc

Tie w/ I-I’  

“Santa Margarita”
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Claystone
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Projected
Section 33
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Projected
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Projected
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265’ 287’
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270’
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TD: 810’ TD: 860’

320’
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TD: 70’
TD: 15’
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Projected
Section 4

T09N R33W

2008
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Projected
Section 4
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4J1

Projected
Section 4

T09N R33W

2009
4J2

Projected
Section 4

T09N R33W
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3N2

Projected
Section 3

T09N R33W

1994
3N1
Projected
Section 3
T09N R33W

1991
3J

Projected
Section 3

T09N R33W

2004
3R

Projected
Section 3

T09N R33W

1973
14F1

Projected
Section 14

T09N R33W

2009
24P2

Projected
Section 24

T09N R33W

2009
24P1
Projected
Section 24
T09N R33W

2003
24Q1

Projected
Section 24

T09N R33W
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Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Northwest
D’

Southeast
D’’

1966

Williams B 8
API: 08301299

KB: 708’

Section 32
T9N R32W

1162’

1966

W.P. Hammon Fee B (NCT-1) 1
API: 08300689
KB: 762’

Section 32
T9N R32W

713’

1964
Greka Oil & Gas Inc.

G. Gibson 5
API: 08301210

KB: 1026’

Section 5
T8N R32W

1179’

1963
Greka Oil & Gas Inc.

G. Gibson 1
API: 08301207

KB: 1156’

Section 5
T8N R32W

908’

1963
ERG Operating Co., LLC

W.P. Hammon Fee B (NCT-2) 12
API: 08300645

KB: 1222’

Section 5
T8N R32W

1866’

1943
ERG Operating Co., LLC

Texas 2
API: 08301217

KB: 1424’

Section 4
T8N R32W

1702’

1943
B.E. Conway Energy, Inc.

Magenheimer 651
API: 08301385

KB: 1287’

Section 4
T8N R32W

995’

1982
B.E. Conway Energy, Inc.

Magenheimer A25
API: 08321724

KB: 1281’

Section 9
T8N R32W

947’

1946
B.E. Conway Energy, Inc.

Magenheimer B3
API: 08301434

KB: 1281’

Section 9
T8N R32W

2037’

1938
B.E. Conway Energy, Inc.

Magenheimer B5
API: 08301436

KB: 1255’

Section 9
T8N R32W

994’ 892’

1938
B.E. Conway Energy, Inc.

Magenheimer 511
API: 08301381

KB: ’1326

Section 9
T8N R32W

2196’

1942
Republic Petroleum Co.

Price 1
API: 08301309

KB: 1127’

Section 16
T8N R32W

1957
Merchants Petroleum Co.

Price Ranch 1
API: 08304511

KB: 910’

Section 22
T8N R32W

7747’

Tie w/ A-A’

Monterey

TD 3450’
Slots: 1911’-3449’

T. Mio 1892’
SWS

TD 4325’
Perfs: 2060’-4322’

No Samples

TD 4026’
Slots: 2320’-4016’

No Samples

TD 3920’
Perf. Liner: 2318’-3913’

SWS
Shoe @ 2318’

TD 4100’
Slots: 2290’-4097’

Convert to WD in 1976
No Samples

TD 4015’
Slots: 3269’-4011’

Cores

TD 4662’
Slots: 4132’-4662’

No Samples

TD 4200’
Perfs: 2295’-2385’
          2390’-2450’
          2530’-4200’

No Samples

TD 3900’
Slots: 2263’-3898’

1969 Converted to Waterflood
1971 Return to Production

No Samples

O/HTD 3035’
R/DTD 4385’

Slots: 2335’-2362’
          2727’-2790’
          2881’-3027’
          3097’-3127’
          3264’-3447’
          3653’-4384’

No survey for redrill

Redrill

TD 4714’

Slots: 2794’-2914’
          3027’-3146’
          3262’-3428’
          3680’-3807’
          4094’-4712’

TD 4994’
Perfs: 3812’-4033’
          4384’-4991’

Never Produced

TD 6001’
Never Produced

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Paso Robles

Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

1965

Williams B 5
API: 08301296

KB: 703’

Section 32
T9N R32W

515’

1966
Aera Energy, LLC.

Field Fee 11
API: 08300294

KB: 753’

Section 31
T9N R32W

587’

ERG Operating Co., LLC
1977

Williams B 14
API: 08321048

KB: 731’

Section 31
T9N R32W

732’

1977

Williams Holding 4
API: 08321049

KB: 682’

Section 31
T9N R32W

ERG Operating Co., LLC

628’

1984

Williams Holding 10
API: 08321886
KB: 697’

Section 31
T9N R32W

1073’

1963

Williams Holding 51-31
API: 08300715

KB: 672’

Section 31
T9N R32W

642’

ERG Operating Co., LLC
1965

Aera Energy, LLC.
R&G 0-45

API: 08300270
KB: 710’

Section 30
T9N R32W

798’

1964

Williams B 3
API: 08301294

KB: 722’

Section 32
T9N R32W

ERG Operating Co., LLC

Careaga

Foxen

Sisquoc

Monterey

TD 3845’
Slots: 2945’-3845’
24 BO/D 84% Cut

No Samples

TD 1563’ PD 1550’
Slots: 1495’-1549’

Subcommercial
SWS

TD 3643’
Slots: 2905’-3643’
8 BO/D 50% Cut

No Samples

TD 3635’
Slots: 2760’-3635’
60 BO/D 60% Cut

No Samples

TD 3720’
Slots: 2630’-3717’
83 BO/D 45% Cut
SWS: 3692’-3710

(Deviated)

TD 3625’
Slots: 2425’-3624’
144 BO/D 14% Cut

TD 3440’
Slots: 2321’-3433’
270 BO/D 16% Cut

(Deviated)

TD 3460’
Slots: 2777’-3451’
140 BO/D 16% Cut

(Deviated)
No Samples

Lower Sisquoc Confining Layer

Basal Sisquoc Sand

Ground Surface Profile

Ground Surface Profile

Ground Surface Profile

Tie w/ E-E’ Tie w/ B-B’

Upper Sisquoc 
Confining Layer

Upper Sisquoc Confining Layer

Upper Sisquoc
Confining Layer

Sisquoc

Upper Sisquoc

Sisquoc

“Santa Margarita”

“Santa Margarita”

“Santa Margarita”

“Santa Margarita”

Point Sal

Point Sal

Monterey

Point Sal

Point Sal

Projected
9N/32W - 32P

DWR# E0117452

Water @ 43’

Screen: 70’-90’

Water @ 60’

Screen: 140’-260’

Projected
9N/32W - 31F

 N/A DWR#

Projected
9N/32W-31F

DWR# E073644

TD: 260’
260’

140’

Water @ 60’

TD: 260’

TD: 105’

Projected
8N/32W-21G

DWR# 352729

TD: 460’

210’

365’

Projected
8N/32W-22L

DWR# 352727

TD: 800’

155’

335’
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CAT CANYON AQUIFER 
EXEMPTION EXPANSION 

DATE:

PLATE:

CROSS SECTION D’-D’’

11/17

5

FIGURE:

CROSS SECTION D’-D’’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

5.1-7 b

CROSS SECTION D’-D’’

5.1-7b

CROSS SECTION D’-D’’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA
3.2-5bb

CROSS SECTION D’-D’’
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-5ba

4.1-6b
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CAT CANYON AQUIFER
EXEMPTION EXPANSION 

DATE: 11/17 FIGURE:

CROSS SECTION E-E’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

5.1-8

PLATE:

CROSS SECTION E-E’

6

5.1-8

CROSS SECTION E-E’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA
3.2-6b

CROSS SECTION E-E’
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-6a

4.1-7

400’ 200’ 0’ 400’

West
E

East
E’

1985
Aera Energy LLC

Victory WD 1
API: 08322038

KB: 1029’

Section 29
T9N R32W

1866’

1949
Union Oil Company of California

Wickenden 1-28
API: 08301640

KB: 815’

Section 28
T9N R32W

Tie w/ D’-D”

Upper Sisquoc 

1965
ERG Operating Co., LLC

Williams Holding A-1
API: 08301312

KB: 740’

Section 31
T9N R32W

1984
ERG Operating Co., LLC

Williams Holding 10
API: 08321886

KB: 697’

Section 31
T9N R32W

948’

1962
Greka Oil & Gas Inc.

Fullerton 5
API: 08301198

KB: 910’

Section 31
T9N R32W

3003’

1967
Aera Energy LLC

Victory R14B
API: 08300576

KB: 957’

Section 30
T9N R32W

1605’ 1596’

1966
Aera Energy LLC

Victory D12B
API: 08300149

KB: 976’

Section 29
T9N R32W

842’

Careaga

Foxen

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer

Monterey

Upper Sisquoc

Careaga

Foxen

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer

Monterey

Paso Robles

Basal Sisquoc Sand

TD 3655’
Perfs: 2727’-2741
           2780’-2794’
           2928’-2934’
           2996’-3006’

Shoe @ 2905’
Slots 2880’-3643’

TD 3643’
No Samples

TD 3450’
Slots: 2651’-2901’
         3031’-3351

SWS

TD 3445’
Slots 3120’-3349’

Shoe @ 3228’

TD 3471’
Slots 3241’-3384’

Shoe @ 3336’

1983 Converted to 
Injection Well

Perfs: 2225’-2750’
Abd 2001

TD 3600’
Perfs: 2070’-2910’ (Intervals) TD 6508

100% Water

Injection Zone 
1983 Injection Zone 

1983

Tie w/ J-J’

Silt

Top Monterey

Sisquoc

Sisquoc

Cat Canyon

Long Canyon
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A    T

Projected
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Water @ 60’

Projected
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Projected
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DWR# N/A
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Ground Surface Profile

Ground Surface Profile
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CAT CANYON AQUIFER 
EXEMPTION EXPANSION

DATE:

PLATE:

CROSS SECTION F-F’

11/17

7

CROSS SECTION F-F’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

3.2-7a

FIGURE:

CROSS SECTION F-F’

5.1-9

CROSS SECTION F-F’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

5.1-9

CROSS SECTION F-F’
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-7b

4.1-8

400’ 200’ 0’ 400’

Tie w/ J-J’Tie w/ D-D’

A   T

A   T

West
F

633’

1947
Greka Oil & Gas Inc.

Bell 48
API: 08300804

KB: 1089’

Section 26
T9N R33W

East
F’

Careaga

Upper Sisquoc
Confining Layer

Lower Sisquoc
Confining Layer

Monterey

Foxen

Paso Robles

1940
Greka Oil & Gas Inc.
Bell 11
API: 08301491
KB: 1128’

Section 27
T9N R33W

1947
Greka Oil & Gas Inc.

Bell 75
API: 08301540

KB: 1000’

Section 27
T9N R33W

2014’ 2064’

1953
Greka Oil & Gas Inc.

Bell 118
API: 08301567

KB: 807’

Section 26
T9N R33W

2564’ 1508’

1948
ERG Operating Co., LLC.
Williams Holding Co. A-1

API: 08301645
KB: 725’

Section 25
T9N R33W

2365’

1975
ERG Operating Co., LLC.

Recruit Fee 44-25
API: 08320736

KB: 642’

Section 25
T9N R33W

1604’

1981

Williams Holding 268-25
API: 08321499

KB: 590’

Section 25
T9N R33W

1979

Williams Holding 873-25
API: 08321228

KB: 633’

Section 25
T9N R33W

755’

1966

West B5S
API: 08300086

KB: 774’

Section 30
T9N R33W

1265’

1965

West 0-7
API: 08301191

KB: 873’

Section 30
T9N R33W

522’

1965

West 0-6
API: 08301190

KB: 890’

Section 30
T9N R33W

505’

1966

West F5M
API: 08300158

KB: 1010’

Section 30
T9N R33W

566’ 851’

1958
Aera Energy LLC

West 5
API: 08301189

KB: 979’

Section 30
T9N R33W

1967
Aera Energy LLC

Victory K6B
API: 08300150

KB: 986’

Section 30
T9N R33W

615’ 680’

1966
Aera Energy LLC

Victory M6B
API: 08300151

KB: 913’

Section 30
T9N R33W

1966
Aera Energy LLC

Victory P6B
API: 08300152

KB: 871’

Section 30
T9N R33W

638’

1966
Aera Energy LLC

Victory B6B
API: 08300147

KB: 1004’

Section 29
T9N R33W

1360’

1963
Aera Energy LLC

Victory 21
API: 08301185

KB: 733’

Section 29
T9N R33W

1384’

1944
Union Oil Co. of California

Palmer Stendel A-1
API: 08301616

KB: 743’

Section 29
T9N R33W

2757’

1948
ERG Operating Co., LLC.

Wickenden 2-28
API: 08301641

KB: 785’

Section 28
T9N R33W

1222’

ERG Operating Co., LLC. Aera Energy LLC

Sisquoc

Careaga

Upper Sisquoc
Confining Layer

Lower Sisquoc
Confining Layer

Monterey

Foxen

Paso Robles

Sisquoc

Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc
Confining Layer

Foxen

Careaga

Paso Robles

Terrace Terrace
Terrace

Sisquoc

Basal Sand “Brooks”

Paso Robles

Careaga

Foxen

Upper Sisquoc

Confining Layer

Lower Sisquoc Confining Layer

Sisquoc

Monterey

TD: 6255’
Shoe @ 5590’

Perfs: 5610’-6253’

TD: 5460’
Slots: 4856’-5458’

1970 Perfs: 2917’-2929’
                   2988’-3002’

TD: 5250’
Slots: 4662’-5248’, Monterey Produced Gas

Converted to Sisquoc Water Flood
1955: 3015’-3240’
1968: 2698’-2758’

TD: 5955’
Slots: 5353’-5951’

TD: 3370’
Perfs:  2495’-2555’
           2965’-2990’

Suspended - No Production

TD: 3670’
PBD: 2320’

Shoe @ 2200’
Slots: 2204’-2315’

TD: 2595’
PBD: 2466’

Shoe @ 2392’
Slots: 2398’-2405’
          2442’-2461’

TD: 2533’ MD
        2504’ TVD
Shoe @ 2364’

Slots: 2369’-2528’
Bottom Hole: 334’ N, 21’ W

TD: 2290’
Shoe @ 1960’

Slots: 1934’-2190’

TD: 4002’
Shoe @ 3104’

Slots: 3220’-3921’
10.4

TD: 3724’
Slots: 2995’-3724’

TD: 4000’
Slots: 3132’-3420’

TD: 3450’
Shoe @ 2950’

Slots: 3089’-3382’

TD: 3448’
Shoe @ 3180’

Slots: 3155’-3442’

TD: 3488’
Slots: 3235’-3470’

Steam Injection

TD: 3567’
Shoe @ 3353’

Slots: 3309’-3560’

TD: 3689’
Shoe @ 3584’

Slots: 3536’-3666’
13

TD: 4709’
Never Produced

TD: 5000’
Slots: 2809’-4823’

TD: 4071’
Never Produced

Terrace

Upper Sisquoc

Upper Sisquoc

Upper Sisquoc

Upper Sisquoc

S1b

S9-S10

Bradley
Canyon

Fault

C3

Olivera CanyonLong Canyon

Long Canyon

Cat CanyonCat Canyon
Cat Canyon

1946
Chevron U.S.A. Inc.

Los Flores 6
API: 08301366

KB: 1164’

Section 27
T9N R33W

Qa?

Point Sal

Point Sal

Point Sal

Olivera Area

Ground Surface Profile

Ground Surface Profile

Ground Surface Profile

LEGEND

Unconformity Line

Projected
9N/33W-25D02
DWR# 105178

TD: 515’

470’

380’

Projected
9N/32W-29G02

TD: 400’

Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Proposed Exemption 
Area

Current (45)

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

F
F’

Legend



Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Sea Level Sea Level Sea Level

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

-5600

-5200

-4800

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

-5600

-5200

-4800

CAT CANYON AQUIFER 
EXEMPTION EXPANSION

DATE:

PLATE:

CROSS SECTION G-G’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

11/17

8

CROSS SECTION G-G’

5.1-10
3.2-8a

CROSS SECTION G-G’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

FIGURE: 5.1-10

CROSS SECTION G-G’
WITH CURRENT

AQUIFER EXEMPTION AREA

CROSS SECTION G-G’

4.1-9

3.2-8b

400’ 200’ 0’ 400’

Qo

1904’

1967
Aera Energy LLC

Bonetti M14B
API: 08320031

KB: 720’

Section 19
T9N R32W

4681’

1945
Aera Energy LLC

“McNee” 4
API: 08300362

KB: 825’

Section 20
T9N R32W

West
G

1936
O.C. Field Gasoline Corp.

1
API: 08300375

KB: 1000’

Section 21
T9N R33W

2763’

1951
ERG Operating Co. LLC

“Dominion” 36-23
API: 08301423

KB: 723’

Section 23
T9N R33W

East
G’

1949
E&B Natural Res. Mgt Corp

Alexander #64
API: 08301324

KB: 943’

Section 21
T9N R33W

1949
Greka Oil & Gas Inc.

Greka “Los Flores” 45-22
API: 08301156

KB: 812’

Section 22
T9N R33W

4,070’ 4683’

1950
ERG Operating Co. LLC
“Dominion” 46-23
API: 08301426
KB: 805’

Section 23
T9N R33W

661’ 1328’

1951
ERG Operating Co. LLC
“Palmer Stendel” 66-23

API: 08301112
KB: 710’

Section 23
T9N R33W

3384’

1982
ERG Operating Co. LLC
“G.W.P” 837A-24
API: 08321740
KB: 541’

Section 24
T9N R33W

1410’

1966
ERG Operating Co., LLC.
G.W.P. #87-24
API: 08300004
KB: 725’

Section 24
T9N R33W

1964
Union Oil Co. of California

“Bonetti” 2
API: 08301609

KB: 735’

Section 19
T9N R32W

2233’

Tie w/ J-J’

1981
ERG Operating Co. LLC

“G.W.P” 827-24
API: 08321548

KB: 575’

Section 24
T9N R33W

1961
ERG Operating Co. LLC
“G.W.P” 57-24
API: 08300701
KB: 575’

Section 24
T9N R33W

1976
ERG Operating Co. LLC

“G.W.P” 77A-24
API: 08320988

KB: 710’

Section 24
T9N R33W

501’ 743’ 667’

Paso Robles

Careaga

Foxen

Upper Sisquoc 
Confining Layer

Upper Sisquoc

Lower Sisquoc 
Confining Layer

Basal Sisquoc Sand

Paso Robles

Careaga

Foxen

Upper Sisquoc Confining Layer

Upper Sisquoc

Lower Sisquoc Confining Layer

Monterey

Point Sal

Paso Robles

Careaga

Foxen

Monterey

Point Sal

Sisquoc

Upper Sisquoc Confining Layer

Upper Sisquoc

Lower Sisquoc Confining Layer

TD: 5446’
Shoe: 2796’

TD: 7868’
Shoe: 6216’

Slots: 6216’-7844’

TD: 6370’
Shoe: 5070’

Slots: 5076’-6368’

TD: 6250’
Shoe: 6248’

Perfs: 4623’-6248’

TD: 6325’
Shoe: 4640’

Slots: 4616’-6325’

TD: 6202’
Shoe: 5248’

Slots: 5260’-6200’

TD: 2603’
Shoe: 2484’

Slots: 2495’-2542’

TD: 2950’
Shoe: 2580’
Slots: 2540’-2949’

TD: 3010’
Shoe: 2718’

TD: 2215’
Shoe: 2113’

Slots: 1994’-2215’

TD: 4148’
Shoe: 2864’

Slots: 3018’-4133’

TD: 4773’
Shoe: 3360’

Slots: 3358’-3548’

TD: 3552’
Shoe: 3395’

Slots: 3396’-3474’

TD: 9001’
Shoe: 3563’

Slots: 3490’-5170’

Tie w/ D-D’

Monterey

Point SalC3C3

S1b

S9-S10

Cat Canyon

Long Canyon

Qo
Qa

Qoa Qoa

Qa
Qoa

Monterey

Point Sal

Lower Sisquoc 

Confining Layer

Upper Sisquoc

Upper Sisquoc 

Confining Layer

Foxen

Careaga

Paso Robles

Olivera Area

Bradley
Canyon

Fault

A T

A    T

A    T

Ground Surface Profile

Ground Surface Profile

LEGEND

Unconformity Line

Projected
9N/32W-31F

DWR# E073644

TD: 260’
260’

140’

Water @ 60’

Projected
9N/32W-20E

DWR# E055237

TD: 400’

260’

140’

Water @ 261’

Projected
9N/32W-19H01
DWR# 39346

TD: 505’

Projected
9N/32W-19H02

DWR# N/A

TD: 500’

Projected
9N/33W-23G

DWR# 316890

TD: 613’

Water @ 447’

Projected
9N/33W-22H01
DWR# N/A

TD: 680’

Projected
9N/33W-22H02
DWR# 907276

TD: 905’

Water @ 300’

Projected
9N/33W-22K

DWR# 741645

TD: 760’

Projected
9N/33W-22C
DWR# N/A

TD: 1000’

Projected
9N/33W-22D03
DWR# N/A

TD: 800’

Water @ 490’

Projected
9N/33W-22D02
DWR# 812773

TD: 765’

Projected
9N/33W-22D01

DWR# N/A

TD: 700’

Proposed Exemption 
Area

Current (45)

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

G

G’

Legend



Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Sea Level Sea Level Sea Level

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

-5600

-5200

-4800

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

-5600

-5200

-4800

CAT CANYON AQUIFER 
EXEMPTION EXPANSION 

DATE: 11/17

3.2-9b

CROSS SECTION H-H’
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

FIGURE:

CROSS SECTION H-H’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

4.1-10

PLATE: 9

CROSS SECTION H-H’

CROSS SECTION H-H’

5.1-11

CROSS SECTION H-H’
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-9a

400’ 200’ 0’ 400’

TD: 5830’
Shoe: 3406

1962 Slots: 3421’-5800’
1982 Perfs: 2973’-3350’ (Select Intervals) 

1982 Slots: 3421’-5800’               
1983 Perfs: 2385’-2933’ (Select Intervals)

1983 Injection 
Zone

1982 Injection 
Zone

TD: 5157’
PBD: 4718’

4.3°
Slots: 3801’-3914’
           3998’-4032’
           4199’-4287’
           4418’-4506’
           4551’-4684’

West
H

1957
Greka SMV Inc.

Gilliland 38-8
API: 08304084

KB: 793’

Section 8
T9N R33W

4307’

R/D TD: 3350’
Slotted Liner: 
3047’-3349’

1970
Greka Oil & Gas Inc.

Lloyd et. al. 1
API: 08320293

KB: 662’

Section 15
T9N R33W

East
H’

7,957’

1971
Vintage Production California LLC.

United Californian 47
API: 08320329

KB: 655’

Section 14
T9N R33W

2712’ 2273’

1973
Vintage Production California LLC.

United Californian 84
API: 08320569

KB: 700’

Section 14
T9N R33W

1103’

1963
Vintage Production California LLC.

California 9
API: 08301726

KB: 749’

Section 14
T9N R33W

1982
ERG Operating Co., LLC.

G.W.P. WD4-13
API: 08321733

KB: 642’

Section 13
T9N R33W

1948
ERG Operating Co., LLC.

William Holding 77-18
API: 08321388

KB: 620’

Section 18
T9N R32W

4490’

Tie w/ D-D’ Tie w/ J-J’

1970
ERG Operating Co., LLC.

G.W.P. 16-13
API: 08320245

KB: 752’

Section 13
T9N R33W

1970
Greka Oil & Gas Inc.

California 43
API: 08320285

KB: 730’

Section 14
T9N R33W

1023’ 3566’1097’

1976
Vaquero Energy, Inc.
Husky Cat 12M-16

API: 08321007
KB: 810’

Section 16
T9N R33W

Basal Sisquoc Sands “Thomas”

1965
ERG Operating Co., LLC.
Williams Holding C.H. #2

API: 08301482
KB: 652’

Section 18
T9N R32W

1848’

Foxen

Careaga

Paso Robles

Upper  Sisquoc Confining Layer

Upper Sisquoc

Monterey

Point Sal

Knoxville

Basal Sisquoc Sand “Brooks”

Foxen

Careaga

Paso Robles

Upper  Sisquoc Confining Layer

Upper Sisquoc

Monterey

Point Sal

Knoxville

Lower Sisquoc Confining Layer

Sisquoc

Sisquoc

TD: 6696’
Shoe: 3700’

Slots: 3677’-6695’

TD: 3243’
Shoe: 2763’

Slots: 2680’-3233’

TD: 2922’
Shoe: 2571’

Slots: 2510’-2798

TD: 5297’
Shoe: 4157’

Slots: 4157’-5295’

TD: 6634’
Shoe: 4186’

Slots: 4735’-6250’

TD: 7410’
Shoe: 4930’

Slots: 4922’-7410’

TD: 7680’
Shoe: 7537’

Perfs: 7083’-7537’

TD: 10003
Shoe: 718’

Monterey

Point Sal

A    T

A    T

Bradley
Canyon

Fault

A    T

Ground Surface Profile
Ground Surface Profile

LEGEND

Unconformity Line

2008
8Q1

Projected
Section 8

T09N R33W 

TD: 930’

608’

17N
Projected
Section

TR

TD: 270’

TD: 1220’

642’

TD: 1020’

600’

TD: 1400’

528’

TD: 1388’

2005
17B
Projected
Section 17
T09N R33W 

2004
8Q2

Projected
Section 8

T09N R33W 

2009
8R

Projected
Section 8

T09N R33W 

1997
17A1
Projected
Section 17
T09N R33W 

1998
16D

Projected
Section 16

T09N R33W 

TD: 1250’

1978
16C3

Projected
Section 16

T09N R33W 

TD: 1200’

1987
16C1
Projected
Section 16
T09N R33W 

TD: 1160’

493’

1999
16C2

Projected
Section 16

T09N R33W 

TD: 1002’

584’

2001
16C4
Projected
Section 16
T09N R33W 

TD: 1245’

2014
15D2

Projected
Section 15

T09N R33W 

TD: 810’

470’

2005
15D1

Projected
Section 15

T09N R33W 

TD: 825’

374’

2009
13H1

Projected
Section 13

T09N R33W 

TD: 48’

2003
13H2

Projected
Section 13

T09N R33W 

TD: 45’

Proposed Exemption 
Area

Current (45)

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

H

H’

Legend



1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

Sea LevelSea Level

DRAFT400’ 200’ 0’ 400’

WOW LOOK AT THAT 
AWESOME CROSS SECTION!!!!!!!!!!

Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Claystone

Ground Surface ProfileGround Surface Profile

G
a
re

y
 F

a
u

lt

F
o

x
e
n

 C
a
n

y
o

n
 F

a
u

lt

A   T

A   T

A   T

Upper Sisquoc Confining Layer

Lower Sisquoc Confining Layer

TD: 3188’
Shoe: 2584’

Slots: 2481’-2570’
          2570’-2609’

1981
Chevron USA Inc.

Fugler 4-3
API: 08321622

KB: 457’

Section 3
T9N R33W

Tie w/ D-D’  

Upper Sisquoc

A   T

2358’

1974
Chevron U.S.A. Inc.

Dodge 3
API: 08320675

KB: 512’

Section 2
T9N R33W

1974
Chevron U.S.A. Inc.

Ardantz 1
API: 08320629

KB: 505’

Section 2
T9N R33W

2879’

1965
Chevron USA Inc.

Rice Estate 1
API: 08300262

KB: 420’

Section 1
T9N R33W

1974
Chevron USA Inc.

Fugler 1
API: 08320650

KB: 480’

Section 3
T9N R33W

4283’

1961
Chevron USA Inc.

Dias 1
API: 08304077

KB: 386’

Section 1
T9N R33W

1980
Chevron USA Inc

Rice Estate 5
API: 08321384

KB: 466’

Section 6
T9N R32W

1974
Chevron U.S.A Inc.

“Ardantz” 2
API: 08320673

KB: 483’

Section 2
T9N R33W

1980
Chevron U.S.A Inc.

M. Dias 5
API: 08321475

KB: 400’

Section 1
T9N R33W

1896’

1965
Greka Oil & Gas Inc.

Goodwin Fee 30
API: 08301344

KB: 550’

Section 2
T9N R33W

913’ 658’ 659’

Tie w/ J-J’

846’

1966
Chevron USA Inc

Rice Estate 2
API: 08301462

KB: 430’

Section 6
T9N R32W

714’1051’

1981
Chevron USA Inc.

Dias 3
API: 08321544

KB: 402’

Section 1
T9N R33W

1129’

TD: 5050’
Shoe: 4570’

Perfs: 2684’-3486’
          4127’-4480’

TD: 2425’
Shoe: 2018’

Slots: 1863’-2078’
          

TD: 2070’
Shoe: 1833’

Slots: 1792’-2039’
          

TD: 2115’
Shoe: 1832’

Slots: 1863’-2056’
          

TD: 2250’
Shoe: 2018’

Slots: 1974’-2095’
          

TD: 2020’
PBD: 1685’
Shoe: 1476’

Slots: 1457’-1680’
          

TD: 2368’
Never Produced 

No Samples
          

TD: 5177’
PBD: 1400’
Shoe: 1253’ 

Slots: 1197’-1397’
SWS

          

TD: 1616’
Never Produced 

No Samples
          

TD: 3300’
Shoe: 1165’ 

Slots: 1104’-1258’
          

TD: 1363’
Shoe: 1172’

Slots: 1182’-1305’
          

Monterey

Foxen

Careaga

Paso Robles

Sisquoc

West
I

East
I’

Monterey

Foxen

Careaga

Paso Robles

Sisquoc

Qa Qg
Qoa

Qos

Bradley 
Canyon Santa Maria Valley

Sisquoc River

Point Sal

Point SalBradley 
Canyon

Fault

Foxen Claystone

TD: 665’

2011
2K

Section 2
T09NR33W

H20
304’

TD: 440’

2007
1M

Section 1
T09NR33W

H20
140’

TD: 225’

TD: 474’

1988
1G

Section 1
T09NR33W 

TD: 650’

2015
1H

Section 1
T09NR33W 

H20
139’

TD: 698’

1991
1J

Section 1
T09NR33W 

1988
1L

Section 1
T09NR33W

CAT CANYON AQUIFER
EXEMPTION EXPANSION

DATE: 5/18

CROSS SECTION I-I’
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

FIGURE:

CROSS SECTION I-I’ 
WITH TOTAL PROPOSED

AQUIFER EXEMPTION AREA

3.2-10b

5.1-12

CROSS SECTION I-I’

CROSS SECTION I-I’ 
WITH CURRENT

AQUIFER EXEMPTION AREA

3.2-10a

4.1-11

PLATE: 10

CROSS SECTION I-I’

LEGEND

Unconformity Line

Total Proposed
Exemption Area

Proposed Boundary Hatching

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

I I’

Legend



Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

Sea Level

-1200

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

Sea Level

CAT CANYON AQUIFER 
EXEMPTION EXPANSION

DATE:

PLATE:

CROSS SECTION J-J’ 
WITH TOTAL PROPOSED

 AQUIFER EXEMPTION AREA

11/17

3.2-11b

11

CROSS SECTION J-J’ 

CROSS SECTION J-J’ 
WITH WATER WELLS

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

FIGURE:

CROSS SECTION J-J’ 
WITH CURRENT

 AQUIFER EXEMPTION AREA

3.2-11a

FIGURE:

4.1-12

CROSS SECTION J-J’ 

5.1-13

400’ 200’ 0’ 400’

TD: 2838’
Shoe @ 2575’

Slots: 2571’-2834’

TD: 4240’
Slots: 3391’-3627’
           3712’-4150’

Monterey Never Produced
No Samples

TD: 1455’
Shoe @ 1248’

Slots: 1230’-1454’

TD: 2020’ MD
        2006’ TVD

Bottom Hole: 221’ S, 169’ E
ED: 1685’

Shoe @ 1476’
Slots: 1457’-1682’

TD: 1950’
ED: 1812’

Shoe @ 1561’
Slots: 1558’-1810’

TD: 2120’ MD
        2096’ TVD

Bottom Hole: 220’ S, 9’ W
ED: 1730’

Slots: 1729’-1770’
No Samples

TD: 2300’
Shoe @ 2040’

Slots: 2040’-2220’

TD: 2715’ 1964
TD: 3880’ 

T. Monterey 2800’ (H)
Shoe @ 2580’

1972 Slots: 2885’-3879’
1964 Slots: 2560’-2711’

TD: 3600’
PD: 3491’

Shoe @ 3330’
Slots: 3334’-3489’
Never Produced

TD: 4773’
Shoe @ 3360’

Slots: 3358’-3548’
No Samples /

 SWS not in File
Never Produced

TD: 2691’
Shoe @ 2578’

Slots: 2498’-2669’

TD: 2691’
Shoe @ 2578’

Slots: 2498’-2669’

TD: 2838’
Shoe @ 2575’

Slots: 2571’-2834’

TD: 4240’
Slots: 3391’-3627’
           3712’-4150’

Monterey Never Produced
No Samples

TD: 1455’
Shoe @ 1248’

Slots: 1230’-1454’

TD: 2020’ MD
        2006’ TVD

Bottom Hole: 221’ S, 169’ E
ED: 1685’

Shoe @ 1476’
Slots: 1457’-1682’

TD: 1950’
ED: 1812’

Shoe @ 1561’
Slots: 1558’-1810’

TD: 2120’ MD
        2096’ TVD

Bottom Hole: 220’ S, 9’ W
ED: 1730’

Slots: 1729’-1770’
No Samples

TD: 2300’
Shoe @ 2040’

Slots: 2040’-2220’

TD: 2715’ 1964
TD: 3880’ 

T. Monterey 2800’ (H)
Shoe @ 2580’

1972 Slots: 2885’-3879’
1964 Slots: 2560’-2711’

TD: 3600’
PD: 3491’

Shoe @ 3330’
Slots: 3334’-3489’
Never Produced

TD: 4773’
Shoe @ 3360’

Slots: 3358’-3548’
No Samples /

 SWS not in File
Never Produced

North
J

South
J’

1967

Victory K6B
API: 08300150

KB: 986’

Section 30
T9N R32W

1968
Aera Energy LLC

Fleisher H2B
API: 08300139

KB: 861’

Section 30
T9N R32W

1967
Home-Stake Production Co.

Union Fee F8B
API: 08320075

KB: 785’

Section 19
T9N R32W

1466’

Aera Energy LLC
1980

Victory BP1
API: 08321397

KB: 934’

Section 30
T9N R32W

1965
Conoco Inc.

Bonetti 3
API: 08301121

KB: 842’

Section 19
T9N R32W

1306’

1964
Aera Energy LLC

Bonetti 2
API: 08301609

KB: 867’

Section 19
T9N R32W

628’

1969

Victory N7B
API: 08320171

KB: 975’

Section 30
T9N R32W

1510’ 562’ 478’

1949

Victory P8B
API: 08300153

KB: 962’

Section 30
T9N R32W

489’

1966
Aera Energy LLC

Victory P10B
API: 08300154

KB: 968’

Section 30
T9N R32W

699’

1966
Aera Energy LLC

Victory R14B
API: 08300576

KB: 957’

Section 30
T9N R32W

955’

1967
Aera Energy LLC

Victory D16B
API: 08320001

KB: 1094’

Section 29
T9N R32W

687’

1967
Home-Stake Production Co.

William Holding H6B
API: 08320073

KB: 918’

Section 32
T9N R32W

1454’

1966
Aera Energy LLC

Victory R12B
API: 08300157

KB: 966’

Section 30
T9N R32W

2489’

Tie w/ E-E’

1962
ERG Operting Co., LLC

G.W.P. WD4-13
API: 08321733

KB: 642’

Section 13
T9N R33W

6360’

1964
ERG Operating Co.

G.W.P. 51-13
API: 08300700

KB: 591’

Section 13
T9N R33W

2054’

1981
Greka Oil & Gas Inc.

Travis 1-1
API: 08321656

KB: 450’

Section 12
T9N R33W

1980
Chevron USA Inc.

M. Dias 5 
API: 08321475

KB: 400’

Section 1
T9N R33W

1963
ERG Operating Co. LLC

Cantin 14
API: 08301747

KB: 547’

Section 12
T9N R32W

1979
Chevron USA Inc.

M. Dias 3
API: 08321289

KB: 401’

Section 1
T9N R33W

1156’

1978
Chevron USA Inc

Gary Oper. Unit 1-1
API: 08321227

KB: 398’

Section 1
T9N R33W

847’

1983
ERG Operating Co. LLC

Cantin 39
API: 08321859

KB: 546’

Section 12
T9N R33W

2870’ 1718’

2014
Vaquero Energy Inc.

I. Dias 4
API: 08322816

KB: 397’

Section 1
T9N R33W

897’

1974
Chevron USA Inc.

Adam 1
API: 08320651

KB: 278’

Section 36
T10N R33W

3995’ 1404’651’

Tie w/ I-I’

TD: 3475’
Shoe @ 3270

Slots: 3217’-3313’
          3321’-3357’
          3365’-3394’
Never Produced

TD: 3563’
Shoe @ 3353’

Slots: 3316’-3363’
7°

IP 70 BOPD

TD: 3448’
Shoe @ 3180’

Slots: 3155’-3442’

TD: 3403’
Shoe @ 3200’

Slots:3209’-3377’

TD: 3522’
Shoe @ 3310’

Slots:3305’-3516’

TD: 3534’
Shoe @ 3290’

Slots:3284’-3534’

TD: 3357’
Shoe @ 3180’

Slots: 3138’-3350’

TD: 3453’
PBD: 3383’

Shoe @ 3292’
Slots: 3280’-3366’

TD: 3445’
Shoe @ 3228’

Slots: 3120’-3349’

TD: 3539’
Shoe @ 3440’

Slots: 3401’-3508’

TD: 2968’
Shoe @ 2868’

Slots: 2875’-2935’

Careaga

Upper Sisquoc
Confining Layer

Lower Sisquoc
Confining Layer

Foxen

Paso Robles

Monterey

Upper Sisquoc

Basal Sisquoc Sand

Basal Sisquoc 
Confining Layer

Monterey

Sisquoc

Foxen

Careaga

Paso Robles

Tie w/ H-H’ Tie w/ F-F’

Upper Sisquoc

Confining Layer

Lower Sisquoc Confining Layer

Point Sal

Upper Sisquoc

Basal Sisquoc 
Confining Layer

Basal Sisquoc Sand

Tie w/ G-G’

TD: 5830’
Shoe @ 3406

1962 Slots: 3421’-5800’
1982 Perfs: 2973’-3350’ (Select Intervals) 

1982 Slots: 3421’-5800’               
1983 Perfs: 2385’-2933’ (Select Intervals)

1983 Injection 
Zone

1982 Injection 
Zone

Injection Zone
1972

Production Zone
1964

Claystone

Knoxville

Based on Paleo:
API# 08300049
Stendel #20 (Victory #20)

“Brooks”

“Brooks”
“Brooks”

“Brooks”

Sisquoc River Cat Canyon
Santa Maria Valley Qoa

Qoa

QoaQoa
Qo

Qa
Qg Qa

G
a
re

y
 F

a
u

lt

A   T

A  T

Ground Surface Profile

Ground Surface Profile

Ground Surface Profile

Ground Surface Profile

LEGEND

Unconformity Line

Proposed Exemption 
Area

Proposed (45)

Projected
9N/32W-31F

DWR# E073644

TD: 260’
260’

140’

Water @ 60’

TD: 600’

TD: 820’

TD: 560’

TD: 300’ TD: 269’ TD: 310’ TD: 330’ TD: 318’

TD: 440’

TD: 195’

Water @ 86’
Water @ 140’

Projected
10N/33W-36Q1
DWR# 008549

Projected
10N/33W-36Q2

DWR# 61616 

Projected
10N/33W-36Q3
DWR# 182650 

Projected
10N/33W-35R2

DWR# N/A 

Projected
9N/33W-2A1
DWR# 82387 

Projected
9N/33W-2A4

DWR# 0905294 

Projected
9N/33W-2H01
DWR# 139219

Projected
9N/33W-2H04
DWR# N/A

Projected
9N/33W-1M

DWR# 1098073 

Projected
9N/33W-1Q

DWR# 64919 

TD: 520’

Projected
9N/33W-12C01
DWR# 171363 

TD: 608’

Projected
9N/33W-12F

DWR# 080561 

Water @ 100’

TD: 608’

Projected
9N/33W-12N
DWR# 07586 

Water @ 410’

TD: 700’

Projected
9N/33W-12R02

DWR# E0170801 

Water @ 139’

TD: 698’

Projected
9N/32W-19F1
DWR# 01864 

Water @ 268’

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

J

J’

Legend



Monterey

Lower Sisquoc
Confining Layer

Upper Sisquoc

Foxen

Careaga

Upper Sisquoc 
Confining Layer

Paso Robles

Basal Sands

Point Sal

Serpentinite

Sea Level

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

1600

1200

800

400

-800

Sea 
Level

-1600

-2000

-2400

-2800

-3200

-400

-1200

-3600

-4000

-4400

CAT CANYON AQUIFER
EXEMPTION EXPANSION 

DATE: FIGURE:11/17

12

CROSS SECTION K-K’
WITH WATER WELL

AND TOTAL PROPOSED
AQUIFER EXEMPTION AREAS

CROSS SECTION K-K’

PLATE:

5.1-14

400’ 200’ 0’ 400’

Northwest
K

South
K’

Careaga

Sisquoc

1965
Chevron U.S.A. Inc.

Pezzoni 2-2
API: 08304032

KB: 1215’

Section 11
T8N R32W

1979
Black Hawk Resources Corp.

Gulf-B. Pezzoni Estate Co. 28-14
API: 08321272

KB: 877’

Section 14
T8N R32W

5850’

TD: 60’

Monterey

Lower Sisquoc Confining Layer

Upper Sisquoc

Upper Sisquoc Confining Layer

Point Sal

Ground Surface Profile

LEGEND

Unconformity Line

14F
Section 14
T08NR32W
DWR#: N/A

Proposed Exemption 
Area

Proposed

Legend

Index Map

25 30 29 28 29
28 27 26 25

36 31 32 33 34

33

34
35 3635

01 06 05 04 03 02
01

02 01

12 07 08 09 10 11 12
07

17 16 15 14 13 18 17

08

13 18

16 15

24
19

22 23 24 19 21 22

25
26

25 30 29 28

31
32 33

05
04

18

30

05

28

16

28

03

26

14

36

29

07

08

29

34

15

1109

2422

24

12

36

24 20

07

19

31

22

09

33

21

02

26

13

0305
01

17

05

10

12

16

23

13

01

19

06

29

04

21

27

11

23

06

30

18

27

31

01

08

16

04

27

14

02

15

27 25

25

35

30

25

25

12 08

20

32

10

27

35

07

31

19

33

06

28

23

03

10

26

36

36

30

13 17 15

34

01

24

04

09

21

26

11

35

13

26

01

29

12

25

32

02

20

14

34

31 3236

T08N R32W

T08N R33W

T09N R32W

T09N R33W

T10N R32WT10N R33W

T10N R34W

T09N R32W

T09N R33W

T10N R32W

T10N R33W

K

K'

C'

E

B

J'

E'

I'

F'

I

G

H'

B'

D''

D'

A

F

H

G'

A'

C

D

J ®

Legend

Study Area

1973-1974 Productive Boundary

Other Oilfield

Proposed Expanded Exemption Boundary

8,000 0 8,0004,000

Feet

K

K’



Aquifer Exemption Study October 2017 
 2017 
Sisquoc and Monterey Formations 
Cat Canyon Oil Field 

101 

The water wells are generally screened within the Alluvium, Paso Robles, Careaga and Foxen 
Formations. To the south of Gato Ridge Area, there are two water wells completed in the upper 
portion of the Sisquoc confining layer. Figure 5.1-14, Cross Section K-K’, was constructed 
specifically to illustrate the relationship of the confinement between the oil producing strata and 
these water wells. In addition Figure 5.1-6, Cross Section C-C' with water wells and total 
proposed aquifer exemption areas shows the same condition of a water well completed in the 
upper portion of the Sisquoc confining layer.11  The maximum water well depth in the study area 
is approximately 1400 feet below ground, in the Careaga zone. No irrigation or drinking water 
supply wells are completed within the confined Exemption Expansion formations in the 
exemption expansion boundaries.  

Community Service Water Wells 
The proposed Aquifer Exemption Expansion Study Area covers a wide area with distinct oil field 
relationships to communities. Gato Ridge, which extends to the southeast of the main body of the 
field, is closer to Los Alamos CDP while the remainder of the areas are closer to the 
communities of Garey CDP and Sisquoc CDP. 

The nearest municipal well to the proposed exemption area is (LACSD Well #5, No. 421002-
007) located on Gonzalez Street in Los Alamos CDP, adjacent to the southern edge of the study 
area. There are also water wells serving as drinking water within the study area.  Well #5 is 1000 
feet deep and is located 8 miles from the centrus of the Cat Canyon Oil Field Aquifer Exemption 
study area, (Bernard, Letter to B. Falkenhagen, 2016), (Bernard, Los Alamos CDP, Director 
Public Works, 2017). However, two other wells (4210002-003 and -004) are situated nearly 
equidistant from the operational field boundary of the Gato Ridge Area approximately 3 miles 
away, Appendix 6-I, Treatment Feasibility Study, (GeoTracker, 2017). A fourth well is 
identified as Well Name 4210002-002 which is in a remote agricultural  location 1.4 miles from 
the nearest point of contact with the Community Service District (CSD)  Boundary of the Los 
Alamos CDP was not reported as used for community service,  (Bernard, Los Alamos CDP, 
Director Public Works, 2017). 

11 The drilling records document the entry into the clay of the upper confining layer. 
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Table 5.1-2, Water Wells Serving Target Communities identifies the nearest community 

service wells to the study area. 

 
Table 5.1-2:Community Service Provider Water Wells Serving Target Communities 

 

Los Alamos CDP GeoTracker GAMA Community Well Locations12 

DATASET WELL ID WELL NAME STREET LATITUDE LONGITUDE 

DHS W0604210002 4210002-003 Bell St. 34.74075 -120.27036 

DHS W0604210002 4210002-004 Price Ranch 34.73937 -120.26542 

DHS W0604210002 4210002-007 Gonzalez St. 34.74710 -120.28228 

  
420002-002  

  

Sisquoc CDP Community Well Locations13 

GSWC Sisquoc #1 
4200560-009 

 
Foxen Cyn Rd. 34.864748 -120.29552 

GSWC No Facilities 
4200560-001 and -

007 
Foxen Cyn. Rd Same Same 

 

 

Gato Ridge Area 

None of the community service provider’s drinking water wells were found to be completed 

within the proposed aquifer exemption area in the Gato Ridge Area of the Cat Canyon Oil Field. 

The nearest community is in the Los Alamos CDP. The general distance to Los Alamos CDP 

from Gato Ridge Area centrus is 3.5 miles to the south by southeast. 

 

Central, East, West and Sisquoc Areas 

The community of Sisquoc is located inside the Aquifer Exemption Expansion Study Area.  The 

community is served by Golden State Water Company which has currently inactive legacy wells 

within the community (which in turn is inside the proposed Aquifer Exemption Expansion Study 

Area). The community of Garey is served by individual residential wells, (no name given, 2017). 

 

5.1.2 Groundwater Quality 
Water quality data from sampled water wells is shown in Table 5.1-3, Water Well - Water 

Quality Information. The area-wide TDS ranged from 40mg/L to 1690 mg/L with an average 

of 709 (above the 500 mg/L drinking water standards); the area-wide Boron concentration 

ranged from non-detect to 0.75 mg/L with an average of 0.167 mg/L.  Analytical data for  

groundwater supply wells were obtained from the numerous studies of the subject region that 

incorporate the study area, (Martin, 1985), (Worts & Thomasson, 1951), (Muir, 1964), (Schadt, 

2015), (Golden State Water Company, 2014), (Hutchinson, 1980), (California Department of 

Water Resources Board, 2004), (California Department of Water Resources Board, 2004), 

(County S. B., 2013).  This information is contained in Appendix 5-I, Water Well Data and the 

GAMA data are summarized in Table 5.1-2, Water Well - Water Quality Information.    

Although total depth and screened intervals are reported on some of the well completion reports, 

the official aquifer information is not included. Where the completion interval was known, the 

formation of the water well completion was designated by the professional geologist and placed 

                                                 
12 Per Los Alamos CDP, Utilities Manager 
13 Per Blochman SD Superintendent (D. Brown) and Golden State Water Company Annual Report Plant Facility Index. 
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on the water well inventory. As stated previously, the water wells are screened in various 
formations including the Alluvium, Orcutt, Paso Robles, Careaga and Foxen Formations.  The 
higher values are found close to the ocean and farther away from the surface recharge areas. 

Table 5.1-3 Water Well - Water Quality Information 

TDS, mg/L Boron, mg/L 

Average 709.95 0.1665 

Standard Deviation 245.68 0.1162 

The upper Sisquoc clay and the Foxen Formation provide confinement between the water wells 
and the Sisquoc producing interval which are above the producing Sisquoc Formation below the 
Upper Confining Layer:  

Figure 5.1-4 Cross Section A-A' with water wells and total proposed aquifer exemption 
areas;  
Figure 5.1-5 Cross Section B-B' with water wells and total proposed aquifer exemption 
areas; 
Figure 5.1-6 Cross Section C-C' with water wells and total proposed aquifer exemption 
areas;  
Figure 5.1-7a Cross Section D-D' with water wells and total proposed aquifer exemption 
areas; 
Figure 5.1-7b Cross Section D’-D” with water wells and total proposed aquifer exemption 
areas; 
Figure 5.1-8 Cross Section E-E’ with water wells and total proposed aquifer exemption 
areas; 
Figure 5.1-9 Cross Section F-F' with water wells and total proposed aquifer exemption 
areas;  
Figure 5.1-10 Cross Section G-G' with water wells and total proposed aquifer exemption 
areas;  
Figure 5.1-11 Cross Section H-H' with water wells and total proposed aquifer exemption 
areas;  
Figure 5.1-12 Cross Section I-I' with water wells and total proposed aquifer exemption 
areas;   
Figure 5.1-13 Cross Section J-J' with water wells and total proposed aquifer exemption 
areas; and
Figure 5.1-14 Cross Section K-K' with water wells. 

The unconfined groundwater gradient in the vicinity of the study area is to the northwest and 
southwest, is consistent with the surface topography in this area with flows to the ocean. Well 
data collected within the study area as well as groundwater reports were utilized to construct a 
regional gradient map for the study area, Figure 5.1-15, Unconfined Groundwater Gradient 
Map. 
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5.1.3 Proposed Exemption Formation Water Quality 

5.1.3.1 Summary of all Cat Canyon Areas and Formations 
All available formation water samples were reviewed for veracity and accuracy in terms of 

representing the conditions of water that would be found in the subject formations, Appendix 5-

IV, Formation Water Analysis and Data.  Table 5.1-4, Summary of Reviewed Data by Area 

and Formation show the results by Area and formation.  The Sisquoc Area Monterey data was 

not available therefore the East Area Monterey data (mean [TDS] = 10,417 mg/L) were used as a 

close analog. 

 
Table 5.1-4: Summary of Reviewed Data by Area and Formation(mg/L) 

Area Formation    TDS   B   Na   CL   SO4   HCO3   Ca   K   Mg  

S
is

q
u

o
c
 

All Sisquoc Data 

  10281 26 1143 3142 116 4530 118 49 207 

Std  Dev. 8352 9 709 2839 211 4962 54 57 172 

Count 33 24 29 31 29 31 10 29 29 

Sisquoc: Post Steaming 

Production 

Mean 5707 25 961 1756 75 2209 104 41 247 

Std  Dev. 2422 9 426 980 46 1572 50 60 179 

Count 22 20 22 22 22 22 8 22 21 

Sisquoc: Native Sisquoc 

Formation 

Mean 19862 34 2311 7436 295 11004 113 71 91 

Std  Dev. 7558 17 1612 2269 500 6143 67 46 113 

Count 12 4 7 10 5 8 2 6 7 

Monterey 

Mean 10417 7 1153 3216 57 4657 82 26 98 

Std  Dev. 6445 5 798 1828 51 2395 73 23 82 

Count 14 14 14 14 14 14 6 14 12 

C
e
n

tr
a

l Sisquoc 

Mean 10745 28 1641 4001 47 5539 29 36 21 

Std  Dev. 3815 20 801 1420 22 2496 8 24 17 

Count 14 11 11 11 11 11 4 11 8 

Monterey 

Mean 12314 19 1188 4033 67 5109 44 41 56 

Std  Dev. 6823 22 454 1958 87 2221 7 68 37 

Count 17 7 16 16 17 17 5 16 15 

E
a

st
 

Monterey 

Mean 10417 7 1153 3216 57 4657 82 26 98 

Std  Dev. 6445 5 798 1828 51 2395 73 23 82 

Count 14 14 14 14 14 14 6 14 12 

Sisquoc 

Mean 7668 12 1263 2740 27 3528 41 16 75 

Std  Dev. 2547 12 768 1019 20 1806 12 11 51 

Count 17 9 14 14 14 14 2 13 13 

W
e
st

 

Monterey 

Mean 12314 19 1188 4033 67 5109 44 41 56 

Std  Dev. 6823 22 454 1958 87 2221 7 68 37 

Count 17 7 16 16 17 17 5 16 15 

Sisquoc 

Mean 22007 42 876 8063 147 12252 15 50 49 

Std  Dev. 5280 29 442 2096 103 3700   28 94 

Count 9 5 8 8 8 8 1 8 5 

G
a
to

 R
id

g
e
 

Monterey 

Mean 9118 29 1769 3207 29 4003 41 14 62 

Std  Dev. 1151 14 528 367 11 698 11 10 74 

Count 55 40 42 51 52 42 5 40 34 

Sisquoc 

Mean 21000                 

Std  Dev.                   

Count 1                 

Sisquoc/ Monterey 

Mean 6333                 

Std  Dev. 153                 

Count 3                 

5.1.3.2 Sisquoc Formation Water Quality 
Consistent formation water samples from the Sisquoc Formation are difficult to obtain in the 

higher oil saturation areas where the Sisquoc is most productive. The difficulty in obtaining 

formation water samples is due to the physical phenomena known as relative permeability as 

illustrated in a technical research study by Statoil, (Nejad, Berg, & Ringen, 2011). The oil 

contained in the Sisquoc in Cat Canyon varies from a high of 12.5° API to a low of 8.5°API both 

of which are crude oils with very high viscosities in the hundreds of thousands centipoises. In 

addition based on the core data gathered in the normal course of business, the oil saturations in 

the more permeable portions of the Sisquoc are unusually high for an oil and gas producing 
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formation in California often exceeding 70% of the total fluid saturations. The result is that there 

is little if any permeability, or ability to flow, for the native formation waters. The figure below 

illustrates the Sisquoc relative permeability to both oil and water. 

 

 
   Figure 5.1-16 
 

Initial production without the assistance of steam illustrates the point. At the initial saturation, 

the Sisquoc has low oil production with no measurable water.  

 

With the addition of steam the viscosity of the oil is reduced and the near well bore saturation of 

water is increased allowing some of the water utilized in the cyclic steam to be produced back to 

the well. However, the near well bore radius is re-saturated with oil once again as the production 

takes place reducing the relative permeability to water to a low value. As the re-saturation 

process proceeds the near well bore radius relative permeability effect captures not only the 

formation water but also a portion of the water utilized in the steaming process. The water thus 

produced and sampled does not represent the native formation water chemical constituents but a 

combination of the water that is injected as steam including dissolved formation constituents, and 

some component of the formation water. As the cyclic process continues in an individual area 

and the depletion of the oil increases, the near well bore area increases in water saturation, 

however, the concentration of the adsorbed steam condensate also increases further confounding 

the ability for a reliable formation water sample to be collected.   
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In areas where the oil saturation in the Sisquoc is lower than 45%, there is a higher likelihood of 

formation water sample collection. In these areas such as the West Area, the samples collected 

without the introduction of steam are considered to be formation water samples. The Sisquoc 

Formation below the Upper Confining Layer water quality (for the purpose of the proposed 

Aquifer Exemption Expansion in the Sisquoc Formation below the Upper Confining Layer) is 

considered to be variable within each Area of Cat Canyon Oil Field based on past production 

practices and quantities of steam condensate returned as production fluid. The individual areas 

and ranges of water quality are discussed briefly in the following section and in more detail in 

the Appendix II, Formation Water Quality Study of the proposed Aquifer Exemption 

Expansion Study Appendix 6-1, Water Treatability Study. 

 

Table 5.1-5, Summary of Sisquoc Formation below the Upper Confining Layer Water 

Reviewed Data by Area below lists the water quality in TDS based on statistical analysis by 

Production Area. The table indicates the maximum deviation as well as the mean. Although the 

connate Sisquoc Formation below the Upper Confining Layer water TDS is most likely more 

than 10,000 mg/L, the samples that are able to be collected which include the steam condensate 

and the reinjected produced water, (which also includes the steam condensate), at the low end of 

the range may be less than 10,000 mg/L thus requiring an exemption expansion proposal. 

 
Table 5.1-5: Summary of Sisquoc Formation below the Upper Confining Layer Water Reviewed Data by Area, (mg/L) 

Area 
  

TDS B Na CL SO4 HCO3 Ca K 
Mg 

S
is

q
u

o
c 

All Sisquoc Data 

Mean 10281 26 1143 3142 116 4530 118 49 207 

Std. Dev 8352 9 709 2839 211 4962 54 57 172 

Count 33 24 29 31 29 31 10 29 29 

Sisquoc: Post 

Steaming 
Production 

Mean 5707 25 961 1756 75 2209 104 41 247 

Std. Dev 2422 9 426 980 46 1572 50 60 179 

Count 22 20 22 22 22 22 8 22 21 

Sisquoc: Native 
Sisquoc Formation 

Mean 19862 34 2311 7436 295 11004 113 71 91 

Std. Dev 7558 17 1612 2269 500 6143 67 46 113 

Count 12 4 7 10 5 8 2 6 7 

O
th

er
 A

re
as

 

Central Area 

Mean 10745 28 1641 4001 47 5539 29 36 21 

Std. Dev 3815 20 801 1420 22 2496 8 24 17 

Count 14 11 11 11 11 11 4 11 8 

East Area 

Mean 7668 12 1263 2740 27 3528 41 16 75 

Std. Dev 2547 12 768 1019 20 1806 12 11 51 

Count 17 9 14 14 14 14 2 13 13 

West Area 

Mean 22007 42 876 8063 147 12252 15 50 49 

Std. Dev 5280 29 442 2096 103 3700  28 94 

Count 9 5 8 8 8 8 1 8 5 

Gato Ridge Area 

Mean 21000         

Std. Dev          

Count 1 0 0 0 0 0 0 0 0 

 

 In the West Area, as shown in the Table above the Sisquoc Formation below the Upper 

Confining Layer water sample average TDS of  22,007 mg/L with a standard deviation of 5280 

mg/L, thus not requiring an exemption expansion proposal.  However, due to future steaming 

potential the Aquifer Exemption Expansion is being sought for the Sisquoc Formation below the 

Upper Confining Layer in the West Area. 

 

The Sisquoc Formation below the Upper Confining Layer water quality sampling results are 

shown in a map view on Figure 5.1-17, Sisquoc Structure Water Quality Map.   
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5.1.3.3 Monterey Formation Water Quality 
The Cat Canyon Oil field is a major producing area for the Monterey Formation. The produced 

water from the Monterey has been sampled on numerous occasions. The Monterey is subject to 

reinjection of produced water and occasionally produced natural gas for Waterflood and 

production at Maximum Efficient Rate, (MER). The samples are not confounded by steaming.  

Table 5.1-6, Summary of Monterey Formation Water Reviewed Data by Area below lists 

the water Quality in TDS based on statistical analysis by production Area. The table indicates the 

maximum deviation as well as the mean.  

Table 5.1-6: Summary of Reviewed Data by Area and Formation(mg/L) 

Area Formation    TDS   B   Na   CL   SO4   HCO3   Ca   K   Mg  
 

Sisquoc Area 

Mean 10417 7 1153 3216 57 4657 82 26 98 

Std  Dev. 6445 5 798 1828 51 2395 73 23 82 

Count 14 14 14 14 14 14 6 14 12 

Central Area 

Mean 12314 19 1188 4033 67 5109 44 41 56 

Std  Dev. 6823 22 454 1958 87 2221 7 68 37 

Count 17 7 16 16 17 17 5 16 15 

 East Area 

Mean 10417 7 1153 3216 57 4657 82 26 98 

Std  Dev. 6445 5 798 1828 51 2395 73 23 82 

Count 14 14 14 14 14 14 6 14 12 

 West Area 

Mean 12314 19 1188 4033 67 5109 44 41 56 

Std  Dev. 6823 22 454 1958 87 2221 7 68 37 

Count 17 7 16 16 17 17 5 16 15 

 

Gato Ridge 

Monterey Only 

Mean 9118 29 1769 3207 29 4003 41 14 62 

Std  Dev. 1151 14 528 367 11 698 11 10 74 

Count 55 40 42 51 52 42 5 40 34 

Gato Ridge 
Sisquoc/ Monterey 

Mean 6333                 

Std  Dev. 153                 

Count 3                 

 

The Monterey Formation water quality in TDS is shown on Figure 5.1-18, Monterey 

Formation Water Quality Map. As noted on the map, the north western area of the Cat Canyon 

Oil Field as it deeps steeply  into the Clark Area of the Santa Maria Oil Field contains formation 

waters that are significantly above 10,000 mg/L. The remainder of the Cat Canyon Oil Field is 

documented to have a water quality while greater than 3000 mg/L is less than 10,000 mg/L.  
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5.1.4 Proposed Aquifer Exemption Ground Water Gradient 
The direction of groundwater flow in the Sisquoc Formation below the Upper Confining Layer, 

and Monterey Formation in the various producing areas of Cat Canyon Oil Field is toward the 

producing wells and is controlled by the production processes due to the withdrawal of fluids, 

both oil, water and gas as well as the introduction of water used for steam and  subsequent 

reinjection of produced water and gas in achieving Maximum Efficient Rates of Production 

(MER), Figure 5.1-19, Sisquoc Formation Gradient Map with Pressures and Figure 5.1-20, 

Monterey Formation Gradient Map with Pressures.  The maps were constructed based on 

static fluid level data collected as a portion of this study. The fluid levels were converted to 

pressures and the pressures were then plotted to indicate the direction of flow. The pressure data 

also documents the sealing nature of the faults in the Cat Canyon Oil Field.  In addition to the 

pressure gradient evidence, the direction of flow is documented by the Material Balance 

calculations for the year 2016. The direction of flow and the gradients are dependent on the 

volumes of production and injection. Since the material balance demonstrates a significant 

decrease in fluid content in the reservoirs, the inward gradient and decrease of pressure in the 

productive areas will remain in effect for the life of the field and thereafter until pressure 

equalization is completed. Once the pressure has been equalized flow will cease. 

 

Table 5.1-7, Cumulative Material Balance Field Wide Summary – Cat Canyon shows the 

Cat Canyon Oil Field cumulative production and injection for the period up to 1977 (the start of 

DOGGR records) and up to 2016 (the last complete record year as of this study).  The water 

injection into the Cat Canyon Oil Field is from the formations in the Cat Canyon Oil Field. No 

water is imported to the Cat Canyon Oil Field from any other oil field. Historically, most 

produced water was not reinjected but rather was sent out of the Study Area to the Santa Maria 

River, Pacific Ocean, or piped to the Battles Gas Plant where it was treated and then put into the 

outfall. Appendix 5-V, Fluid Levels and Material Balance contains a map showing the historic 

gathering system. Starting in 1947 water was reintroduced for disposal and in 1963 water was 

reintroduced for cyclic steaming purposes and starting in 1954 water was reintroduced for 

flooding.  Since then the practice of reinjection of in-field produced water has increased to 

promote Enhanced Oil Recovery.  

 

Presently, the water is injected as steam, water flood and produced water reinjection. The quality 

of the reinjected water is dependent on the steaming operations due to the relative permeability 

of the oil and water. The reinjected water has a major component of steam condensate.  Once-

through boilers are tolerant of high dissolved solids (up to 7,000 mg/L).  They are designed to 

deliver low-quality steam (steam that is not 100% vapor) but these boilers are still limited by 

scaling, oxygen and sulfates thus requiring treatment and mixing, lowering the TDS of the 

reinjected (low quality) steam relative to the native formations, (Henry L. Dogherty Series , 

1986). The returned condensate (scheduled for reuse after treatment) may contain some 

formation water from the capture radius depending on the specific formation conditions. 
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Table 5.1-7: Cumulative Material Balance Field Wide – Cat Canyon 

 Production Injection  

Cumulative to: Oil  Produced Water   WF SF/SC WD Balance 

1977 228,852,985 898,501,621 176,028,000 33,360,333 63,722,653 (805,407,026) 

2016 310,496,930 1,416,140,580 880,702,927 (845,934,583) 

 

Individual operators have provided information where possible delineating the inter-formation 

mass balance by the area and/or by their lease, Appendix 5-V, Fluid Levels and Material 

Balance.  The long term net negative balance for the Study Area is supported by the injection 

and production data as well as the pressure gradients of the formations. A copy of the 

calculations and data are included in Appendix 5-V, Fluid Level Data and Material Balance. 
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6 Geology and Confinement 

6.1 Stratigraphy and Structure of the Sisquoc Formation below the Upper 
Confining Layer and Monterey Formation  

6.1.1 Stratigraphy and Confinement 
The Sisquoc, and Monterey Formations are present in the Cat Canyon Oil Field. Figures 4.1-1 a 
through 4.1-1e, Type Logs (for areas), demonstrate the stratigraphy of the area including some 
of the stratigraphic changes across the area. Five type logs are presented for the Cat Canyon 
Field, one near the western area, and one in the eastern area and one for the southern area of the 
field. From the surface to the deepest penetration for the Cat Canyon Oil field, the column is 
described as follows: 

6.1.1.1 Alluvium 
The surface alluvium is thin to nonexistent over most of the study area, Figure 6.1-1 Surface 
Geology Map with Anticlinal Structures.  Where present (in historic stream channels), the 
formation consists of interbedded unconsolidated yellowish–brown sands, gravels and clays with 
pebbles and grains of igneous rock and quartzite, (Bradley & al, 1943).  Trending to the north 
and west of the Cat Canyon Oil Field Aquifer Exemption Expansion study area (into the Santa 
Maria Valley Oil Field) the Alluvium progressively thickens and becomes a major source of 
groundwater. (Worts & Thomasson, 1951), (Bradley & al, 1943). 

6.1.1.2 Paso Robles Formation 
The Paso Robles Formation is of Pleistocene age and consists of interbedded conglomerates, 
sands and clays of continental origin. There are thin fresh-water limestone beds at the base of the 
clays. The conglomerate of the Paso Robles is composed of black siliceous shale pebbles as well 
as Monterey shale and chert fragments.   On the top of the Gato Ridge, the Paso Robles is not 
present. Trending to the south and west of the study area the formation reaches a thickness of 
2000 feet beneath the central part of the San Antonio Creek Valley, (California Department of 
Water Resources Board, 2004).  The Paso Robles Formation is the main water bearing formation 
in the San Antonio Creek Valley, (California Department of Water Resources Board, 2004). 

6.1.1.3 Careaga Formation  
The Careaga Formation is composed of an upper and a lower member and is Pliocene in age. The 
upper member is a conglomerate composed of black igneous pebbles and ranges in thickness 
from 50 to 350 feet in thickness. The lower member of the Careaga Formation is separated from 
the upper member by a thin calcareous sandstone and can be 350 feet thick of loose yellow fine 
grained sand. Trending from the center of the study area into the adjacent valleys, the Careaga 
thickens.  The Careaga is not found in all areas of the study area.  On the top of Gato Ridge, 
which extends through the study area, the Careaga is not present, (Worts & Thomasson, 1951), 
(Bradley & al, 1943).  To the north of the study area (Northeast corner of Section 35, T10N, 
R33W) the Careaga outcrops on Fugler Point with tar saturated sands, (Worts & Thomasson, 
1951).   The outcrop of the Careaga contains tar as the Foxen and the Sisquoc have been eroded 
and the faulted Careaga sits on the Monterey. In the Cat Canyon Oil Field the Careaga is a 
source of drinking water. 
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